Abstract. Using 1-1 mappings, the complete symmetry groups of contact transformations of general linear second-order ordinary differential equations are determined from two independent solutions of those equations, and applied to the harmonic oscillator with and without damping.
The complete Lie algebra of infinitesimal symmetries of a general linear second-order ordinary differential equation can be determined if we know two independent solutions explicitly. By a transformation described by Arnold (1983) , there is a 1-1 mapping which transforms a linear differential equation u,,+al(t)u,+a2(t)u = 0
(1)
into i.e. by rectifying the solutions of (1). The Lie point and Lie contact symmetries of (2) (3a) and (Anderson and Ibragimov 1979) (36 1 where in (3b) G and H are arbitrary functions of their variables. By using the inverse transformation, we transform the symmetries (3a), (3b) in a 1-1 manner into symmetries of (1) (Kumei and Bluman 1982) .
Throughout this paper we shall use the local jet bundle formalism (Pirani et a1 1979) . All considerations are of local nature.
In two examples we consider the harmonic oscillator, clarifying the results of Wulfman and Wybourne (1976) and Schwarz (1983) .
We start our discussion at the differential equation (1) U,, + u1(t)ut + az(t)u = 0, defined on J2(t, U ) = {(t, U , U,, U,,)}. Let (2), i.e.
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Letter to the Editor be the differential equation defined on J2(X, Y). Let ul(t) , u Z ( f ) be two independent solutions of (1) such that
We now define the mapping 4 : {(t, u)}+{(X, Y)} by (Arnold 1983) The prolongation mapping of 4, leaving the contact ideal invariant (Pirani et from which it is clear (Kumei and Bluman 1982) that q5 transforms solutions of (1) into solutions of (2) in a 1-1 manner.
We shall now derive the general formula for the transformation of vector fields. We shall only consider vertical vector fields, i.e. is equivalent to (cf Kumei and Bluman 1982) and since the prolonged field can be obtained from F(X, Y, Yx) by applying the total derivative operator Dx, we suppress the prolongation in the sequel. The mapping (+-')*: T { ( X , Y ) } + T{(t, U)} is defined by
So, by (10) infinitesimal symmetries of (2) are transformed by (10) into symmetries of (1) in a 1-1 manner.
from which we obtain the general formula Example 1. The harmonic oscillator is described by &,+U =o.
Two independent solutions of (1 1) are
The mappingp'q5 :J'(t, u ) + J ' ( X , Y) is defined by X =tan t,
while q5-l : { ( X , Y)}+{(t, U)} is given by
Application of (10) to the Lie point and Lie contact symmetries of (2), i.e. ( 3 a ) and (3b), yields 
( U G ( U , W ) + C O S tH(u, w))a,
where in table1 tr = U cos t -U , sin t,
Using the relations Example 2. The harmonic oscillator with damping is given by
We have to distinguish three cases: (1) a > 1, (2) a = 1, ( 3 ) O<a < 1.
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(1) (a > 1).
Two independent solutions of (17) 
The complete Lie algebra of Lie point and Lie contact symmetries of (17) with a > 1 is computed from (3a, b), (lo), (19) and is given in table 2.1: 
The mapping p'q5 :J'(t, u ) + J ' ( X , Y) is defined by
(2) (a = 1).
(20) The Lie point and Lie contact symmetries of (17) with a = 1 are given in table 2.2: ue '(u +u,)J, ue'(u -tu -tul)J, [ u G ( o , w ) + e -' H ( u , w) For a = 0, 6 = 1; table 2.3 reduces to table 1.
In conclusion, using 1-1 mappings, which transform differential equations into Yxx = 0, we are able to construct the complete Lie algebra of Lie contact symmetries for linear second-order differential equations.
